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Objective
The objective of the present work is to evaluate the
ability of a set of GCMs available for the preparation

of the Fourth Assessment Report of the IPCC to
represent monthly and annual surface temperature and

precipitation fields over Southern South America.

Data
 GCMs with good representation of the dominant

regional patterns in the area delimited by 15°S-60°S
and 80°W-45°W were selected to analyze future
seasonal and annual temperature and precipitation
scenarios. The evaluation of present climate model

simulations was done using Climate of the 20th Century
(20C3M) experiments and scenarios A1B and A2 were

used to prepare climate change scenarios for the
period 2020-2029.

Composite
precipitation change
scenarios (%) for
2020-29 based on

1961-90
(GCMs from Table 1)

Methodology

TABLE 1:Linear spatial correlation coefficients between
seasonal and annual mean precipitation fields derived from

the University of Delaware database and from GCMs
(only selected GCMs with the best regional performance)

Results
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Composite
temperature change
scenarios (ºK) for
2020-29 based on

1961-90
(GCMs from Table 2)
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GCMs skill to represent the observed
temperature and precipitation fields was

assessed from the linear spatial correlation
coefficients between monthly mean fields

derived from the database of the
University of Delaware (1950-99) and from
GCMs. Differences between observed and
GCM anuual mean fields were calculated to

identify regions with large biases.

Seasonal and annual surface temperature and
precipitation scenarios for 2020-29 based on

1961-90 were prepared composing those
GCMs with better agreement with the

present climate. The statistical significances
at a 5% level was of the composites were

calculated.
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SRES A1B: 14 members
SRES A2: 8 members

SRES A1B: 7 members
SRES A2: 10 members

Season  Model Run 

Summer Autumn  Winter  Spring  

Annual 

UKMO-HadGEM1  1 0.77 0.66 0.80 0.71 0.70 

UKMO-HadCM3  1 0.82 0.44 0.61 0.64 0.59 

 2 0.81 0.43 0.62 0.63 0.58 

CCCMA_CGCM3_1  1 0.77 0.36 0.62 0.53 0.55 

CCCMA_CGCM3_1_T63  1 0.73 0.37 0.77 0.60 0.58 

CSIRO -Mk3.0  1 0.69 0.48 0.48 0.71 0.58 

ECHAM5/MPI -OM 1 0.63 0.51  0.84 0.67 0.61 

 2 0.66 0.47 0.84 0.68 0.61 

 3 0.65 0.51  0.84 0.70 0.62 

MRI-CGCM2.3.2  1 0.78 0.48 0.79 0.67 0.65 

 2 0.77 0.48 0.78 0.67 0.65 

 3 0.77 0.49 0.77 0.66 0.64 

 4 0.76 0.50 0.77 0.66 0.64 

 5 0.76 0.48 0.78 0.66 0.64 

 

Season  Model Run 

Summer Autumn  Winter  Spring  

Annual  

CNRM_CM3  1 0.87 0.92 0.95 0.92 0.93 

CSIRO-Mk3.0  1 0.84 0.91 0.94 0.91 0.91 

CCCMA_CGCM3_1  1 0.73 0.85 0.90 0.82 0.85 

CCCMA_CGCM3_1_T63  1 0.80 0.89 0.93 0.86 0.88 

1 0.86 0.92 0.96 0.92 0.93 

2 0.86 0.92 0.96 0.92 0.93 

ECHAM5/MPI -OM 

3 0.86 0.92 0.96 0.92 0.93 

GFDL_CM2_1  1 0.79 0.87 0.94 0.88 0.89 

UKMO-HadCM3  1 0.83 0.91 0.95 0.91 0.92 

UKMO-HadGEM1  1 0.87 0.92 0.94 0.90 0.92 

 

TABLE 2: Linear spatial correlation coefficients
between seasonal and annual mean temperature

fields derived from the database of the University
of Delaware and from GCMs
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              Annual precipitation

((UKMO_HADCM3_r1/Delaware)*100) (%)
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   Annual surface temperature  

(UKMO_HADCM3_r1-Delaware) (K) 

-60

-55

-50

-45

-40

-35

-30

-25

-20

-15

Examples of spatial GCMs
validation

Grey areas are significant at the 5% level

Composites are significant at the 5% level
over the entire region


